Effect of isolation rearing on pre- and post-synaptic serotonergic function in the rat dorsal hippocampus.
Several behavioural, neurochemical, and structural alterations found in isolation-reared rats are similar to those in human schizophrenia. This study investigated changes in cholinergic and serotonergic function in the hippocampus following isolation rearing. Rats were reared in social isolation from weaning for 6 weeks before study and compared to group-reared rats. An in vitro electrophysiological study investigated the effect of isolation rearing on postsynaptic 5-HT(1A) function on CA1 hippocampal neurones activated with the muscarinic agonist carbachol and found no change in the sensitivity of these postsynaptic receptors between the groups. However, a change in presynaptic function was identified, as there was a significant reduction in the time taken for neuronal firing to recover to 50% of the original rate following 5-HT (10 microM) application, in isolation compared to group-reared rats. These data suggest a possible change in reuptake following isolation. Uptake studies using (3)[H]5-HT, however, found no change in the inhibition of uptake produced by either fluoxetine or paroxetine in isolation compared to group-reared rats. The selective 5-HT(1B) antagonist CP-294253 (1 microM), increased endogenous 5-HT release from hippocampal slices in vitro and this effect was greater (P < 0.001) in group compared to isolation-reared rats. These results indicate that the change in presynaptic 5-HT neuronal function was due to impaired autoreceptor responsiveness. Carbachol (1 microM) increased the firing rate of all neurones recorded but only a proportion of these showed a concentration-related increase. Isolation rearing increased the sensitivity of neurones, showing a concentration-related increase in firing in response to carbachol, but had no effect on the other neurones. In summary, the present study showed that isolation rearing alters presynaptic 5-HT(1B) but not postsynaptic 5-HT(1A) receptor activity in the hippocampus. Isolation rearing in the rat results in hippocampal dysfunction, including reduced serotonergic and enhanced muscarinic activity of some neurones. These effects may in part underlie the behavioural consequences of isolation relevant to human developmental disorders.